Multiparous cows (n = 91,1986; n q 92,1987) wereselected from 2 populations to obtain cattle with high and low milk production. After March-April calving, high and low producing cows grazed either native range (treatment 1) or seeded range (treatment 2) until weaning in September. Seeded range included paddocks of crested wheatgrass (Agropyron desertorrun, Fisch. ex [Lhrk]Schult), contour furrowed native range interseeded with "Ladak" alfalfa (Me&ego S&VU L.), and Russian wildrye grass (PzuUrros~tachys jmrceu[Fisch.] Nevski.). In treatment 2, crested wheatgrass was grazed mid-April to 17 June, followed by contour furrowed rangeland 18 June to 5 August, and ended with Russian wildrye 6 August to weaning (mid-September). Data were analyzed as a split plot with treatment and year in the main plot and cow type hr the subplot. Number of cows exhibiting estrus before the beginning of the breeding season and fall pregnancy rate were not influenced (nO.05) by range treatment. Twelve-hour milk production during May, June, August, and September ranged from 11.3 to 6.8 kg and 7.6 to 3.9 kg for high and low producing cows, respectively. Cows with high milk production lost body condition during and after the breeding season, whereas cows with low milk production maintained body condition during the same period. Live weight gain of calves was greater (P<O.Ol) for cows with high production than cows with low production but was not affected (p>O.OS) by range treatment. We concluded that native and seeded ranges were of similar nutritive value for cows with high and low milk production and that cows with high milk production may have greater nutrient requirements during late summer-early fall than what was provided by native or seeded ranges. Protein may be the primary limiting nutrient in forages during the late summer for lactating cows grazing Northern Great Plains range.
Nutrient requirements of a lactating cow increase as milk production increases (NRC 1984) . High milk production in a spring calving system may contribute to a negative nutrient balance of the cow during spring and late summer months on Northern Great Plains rangeland (Adams and Short 1987) . Loss of body condition after calving may reduce pregnancy rate in the cow herd, especially if cows are thin at calving (Richards et al. 1986 ). Seeded rangeland grazed in combination with native rangeland has been evaluated as a means to improve nutrient status of lactating cows (Houston and Urick 1972 , Hart et al. 1983 , Adams et al. 1989 . Some improvement in reproduction and weaning weights were observed from Published with the approval of the director ofthe Montana Agr. Exp. Sta., Journal Ser. 52827, and director of the Nebraska Agr. Res. Div. as Journal Series 10171.
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seeded rangeland (Houston and Urick 1972, Adams et al. 1989 ), but the primary benefits have been increased stocking rate and flexibility in managing native rangeland in the early spring (Hart et al. 1983 , Adams et al. 1989 . Studies evaluating seeded and native range forage have not accounted for differing levels of animal production. Individual animal performance of high producing beef cows may be improved by grazing seeded range during lactation. It has been observed that: (1) crested wheatgrass (Agropyron desertorum, Fisch. ex [Link] Schult.) was ready for spring grazing 10 days to 5 weeks earlier than native species (Houston and Urick 1972) , (2) contour furrowing allows establishment of legumes in native rangeland (Adams et al. 1989) , and (3) Russian wildrye (Psathrostachys juncea [Fisch. ] Nevski) maintains high forage quality during the late summer and fall (Wight et al. 1983) .
Our objectives were to determine: (1) if individual animal performance of spring calving cows with high or low milk production was different when grazing native versus seeded rangeland, and (2) if interactions existed between range treatment and level of milk production.
Materials and Methods
After calving in 1986 and 1987, multiparous cows with high or low milk production were assigned to 2 replicated grazing treatments: (1) native rangeland and (2) seeded rangeland. The native rangeland replicates were 2 paddocks of 265 and 194 ha which were grazed continuously throughout the grazing season. Each seeded rangeland replicate consisted of: (1) crested wheatgrass (40 ha); (2) contour furrowed native rangeland (40 ha) interseeded with "Ladak" alfalfa (Medicago Sutivu L.); and (3) Russian wildrye grass (34 ha). See Table 1 Haw.) . Species composition of the contour furrowed native rangeland paddocks was the same as that of native rangeland paddocks with the exception of the interseeded alfalfa. Grazing treatments began each year when crested wheatgrass attained a height of approximately 130 mm as recommended by Currie and Smith (1970) .
Precipitation was recorded about 14 km from the study site at a weather station operated by the Federal Aviation Administration. (AOAC 1984) , and for neutral detergent fiber (NDF) and acid detergent fiber (ADF), according to Goering and Van Soest (1970) . Data were analyzed as a split plot with range type, year, and grazing treatment X year as the main plot; error term for the main plot was replicate (range type X year). Cow type, breed type, cow type X range type, and cow type X year were the subplot and were tested by the residual. Other interactions were included in the model but were nonsignificant and were deleted. Cows were of 2 types, either high or low milk producers. The low producing cows were selected from a Hereford population. The high producing cows were selected from the F2 generation of a composite breed and represented 2 breed types. All high producing cows were 1 / 2 red Angus with the other half being either Tarentaise or Charolais (Table 1) . Calving began 21 Mar. 1986 and 29 Mar. 1987. Cows and calves were weighed and cows'body condition scored at the beginning of grazing, at the beginning and end of the breeding season, and at weaning (see Table 1 ). Body condition scores were based on a palpated determination of fleshing over the ribs and thoracic vertebrae (Bellows et al. 1971) . Body condition was scored from 1 (thinnest) to 10 (fattest).
Results and Discussion
Before the breeding season, estrus was determined using sterile bulls fitted with grease marking harnesses. In both years, sterile bulls were placed with the cows on 8 June and all cows were checked daily for estrus. On 19 June, sterile bulls were removed and the ovaries of cows that had not been detected in standing estrus were palpated for a corpus luteum. A palpable corpus luteum was considered evidence that a cow had been in estrus at least once. A fertile 2-yr-old Hereford bull was placed with the cows in each replicate during the breeding season. Cows were pregnancy tested by rectal palpation at weaning.
Twelve-hour milk production estimates for each cow were determined 4 times each year (Table 1) by the calf weigh-suckleweigh technique as described by Adams et al. (1989) .
Forage diets were collected from esophageal-listulated steers (4 Composition of fistula-forage samples was affected by day and year collected ( Figs. 1 and 2 ). Interactions between range type, day of collection and year were significant (P<O.OS to P<O.Ol). Differences for crude protein and ADF within day and between range types were generally nonsignificant. Some differences within year, day, and treatment occurred for NDF. Dietary crude protein was near or above 12% in May and June both years, but was generally between 6% and 8% in July, August, and September for both seeded and native range.
Change in body weight and body condition scores from the end of breeding season to weaning were the only traits showing significant differences due to breed type (i.e., breed type within high milking cows) differences were 3.6 kg and 0.1 body condition scores, respectively. All other breed type effects were nonsignificant (mO.05); also no interactions with breed type occurred, therefore, breed type data are not presented.
As expected, high producing cows gave more (P<O.O5) milk at sampling dates than low producing cows, regardless of range type (Table 3) . Milk production of high producing cows on 14 Sep tember was nearly as high as low producing cows in May or June. Percentage of cows cycling at the beginning of the breeding May and June milk production was not influenced by range type, season and fall pregnancy rate was not affected (C-0.05) by range year, or any interactions. August milk production was greater type, cow type, year, or any interactions. Pregnancy rate was 90.7% (P<O.Ol) for cows grazing native range than for those grazing for the 2 years and 89.0% of cows were cycling at the beginning of seeded range. September milk production was greater (PX.01) in the breeding season both years (Table 3) . Both high and low 1987 than 1986. All interactions involving year, range type, and producing cows were in moderate body condition after calving, cow type for August and September milk production were and both types of cows gained weight and body condition from the nonsignificant.
initiation of grazing to the beginning of the breeding season. The for beghming body weighht and change in body weight of 2 types of beef cows (i.e. high or low milk production) low producing cows gained more (P<O.Ol) weight and body condition before breeding than did high producing cows. Moderate body condition at calving and maintenance of body condition until start of the breeding season are essential to achieve high pregnancy rates (Richards et al. 1986 ).
Body condition scores and body weight, along with their seasonal changes, are shown in Tables 4 and 5 . Although both cows with high and low milk production gained body weight during the breeding season, body condition scores for both high and low producing cows were reflective of cows near maintenance. Both high and low producing cows lost body weight and body condition between the end of the breeding season and weaning, but loss of body condition was greater (P<O.Ol) for cows with high milk production. Loss of body weight after the breeding season was not affected by year or range treatment. Change in body condition after the breeding season was greater (P<O.Ol) during 1986 than 1987. Apparently, native or seeded rangeland would support only the maintenance requirement of a low milk-producing cow after the breeding season in the late summer, which is consistent with other research on the Northern Great Plains (Adams et al. 1989 ). Low dietary protein may have been a factor limiting production during late summer in this study. About 1,150 g of crude protein are required to support 7.5 kg daily milk production by 550-kg cows (NRC 1984) . During late summer the high producing cows would have needed to consume 16.4 kg of organic matter daily containing 7% crude protein to support the observed milk production in Table 3 . This level would be nearly 3% of body weight and may be unrealistic based on other work at this location (Adams et al. 1987a , Ward et al. 1990 ). Dietary energy seems less likely to be limiting than does crude protein (Adams and Short 1987) . Weaning date may be critical for cows with high milk production to ensure that they do not become thin before the fall-winter grazing period. Weaning the calf would reduce the cow's nutrient requirement and prevent loss of body weight or body condition. Cows which enter the winter grazing period in low body condition are likely to be thin in the spring (Adams et al. 1987b) . Cows that are thin at calving will breed later in the breeding season or not at all (Richards et al. 1986 ). Change in body weight and body condition score from beginning of grazing in April through weaning in September was not influenced by range type, but a cow type X year interaction occurred (P<O.O 1). During the fall grazing period, high producing cows gained less weight and lost more body condition compared to low producing cows during 1986 and 1987, but differences were smaller in 1987 than 1986. Late summer and early fall appears to be a critical period for high producing cows.
Steer calves gained more body weight (KO.01) during each period and overall than did heifers. All sex of calf interactions with year, cow type, and forage type were nonsignificant (mO.05); therefore, data were combined and mean gain presented in Table 6 . Calves gained more (P<O.OS) body weight during the breeding season while grazing native range than seeded range, but total gains from the beginning of spring grazing until weaning were similar (PX.05) for both native and seeded rangeland. Calf gains from beginning of spring grazing to weaning were greater (P<O.Ol) during 1987 than 1986. Interactions with cow type and range type were generally not significant (mO.05) for calf gains. Calves from high producing cows were heavier at birth and gained more weight during each period (P<O.Ol) than calves from low producing cows.
Conclusions
We concluded that cows with high or low milk production and their calves performed similarly on native and seeded rangeland. Nutrient intake from both seeded and native rangeland was inadenllatt= to cnnnnrt lactation and maintenance fnr hiuh nrm-h~cin~ .I--------rr----_...._v.. w.._ _.......-------_-------c)--r--------n cows during late summer. Crude protein appears to be a limiting nutrient for lactating cows grazing Northern Great Plains during the late summer. Date of weaning may be an important consideration for high producing cows to ensure adequate body condition for winter and next year's reproduction of the cow.
